Summary.-A case-control study was conducted over a period of 11 months in an area containing one-third of the Swedish population. One thousand and one patients participated, constituting 94°, of all women newly diagnosed as having breast cancer within the area. They were compared with 1,001 age-matched, non-hospitalized controls without breast cancer, selected by paired sampling from a population register. The risk of breast cancer was slightly, but significantly, related to parity, the standardized relative risk (SRR) being 1P35 for nulliparous women as compared to ever parous. In the different parity groups a risk significantly lower than that for nulliparous women was found only for women with more than 2 children (SRR = 0-59) but the trend with parity was highly significant (P <0-001). Age at first birth was not found to be an important risk factor for breast cancer. SRR was lower than for nulliparous women in all groups of women with their first birth before the age of 35 years, but the difference was significant (P <0 05) only for those with the first birth between 20 and 24 (SRR=0-69) and 25 and 29 (SRR=0-69) years of age. The trend with age at first birth (P < 0 05) disappeared after stratification for parity, suggesting that it was a confounding factor. 
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THE HIGH AND INCREASING INCIDENCE
of breast cancer in the Western world strongly calls for aetiological hypotheses leading to the identification of factors involved in the carcinogenesis, and possibly also in prevention. Uniformly confirmed strong associations between epidemiological variables and a risk of breast cancer form a good basis for such hypotheses. During the last decades, one of the most intriguing hypotheses has been that low age at first birth is protective against the risk of breast cancer. A comprehensive, collaborative study by MacMahon et al.
(1 970a) showed that the breast-cancer risk for women with their first birth after 35 years of age was about three times higher than for those who gave birth before the age of 20. A positive correlation was also found between high parity and early age at first birth. This seemed to account for the protective effects of multiparity and lactation that had been consistently reported in earlier studies (MacMahon et al., 1970a) .
The finding in our previous case control study based on 179 patients and 179 controls, that there was no significant relationship between age at first birth and risk of breast cancer was therefore unexpected, and the discrepancy between this result and that of MacMahon et al. (1970a) was difficult to explain. The most striking methodological difference between the 2 investigations was that we used non-hospitalized controls selected from a population register. We therefore suggested that hospitalized women were biased with respect to age at first birth. Although some subsequent studies have failed to confirm the influence of age at first birth (Sartwell et al., 1977; TheinHlaing & Thein-Maung-Myint, 1.978) or found it restricted to young (Craig et al., 1974; Wynder et al., 1978) or older women (Stavraky & Emmons, 1974) other investigations using population controls have revealed that this factor has a significant influence (Shapiro et al., 1973; Lilienfeld et al., 1975; Soini, 1977; Farewell et al., 1977) . These controversial findings were the reason for the present study. This is based on a material which should be sufficiently large to allow firm detection of even minor differences in the risk of breast cancer due to differences in age at first birth or parity.
MATERIAL AND METHODS
The study was conducted during an 11-month period within a geographic area which covers a large part of Sweden ( Fig. 1 ) and has about 2-6 million inhabitants, i.e. about one third of the total Swedish population (8-2 million). The administration of the public medical service in the area is divided into 3 regions: Uppsala, Orebro and Umea. These comprise 5, 3 and 3 counties, respectively. According to the latest official statistics of the Swedish Cancer Registry (1979) the annual incidence of female breast cancer in the area is 1083 cases, i.e. 993 cases during an 11-month period. Assuming an annual, agestandardized increase in incidence of 1-3%0 (Swedish Cancer Registry, 1979) Controls.-Our aim was to have one agematched control without a history of breast cancer for each patient included in the study. The controls were sampled from an official, computerized and continuously up-dated county population register. The whole female population was thus included in the sampling frame. For practical and economic reasons the register of only one of the counties constituting a region was used for selection of the controls for all patients in that region.
The 2 women closest in age to the patient concerned were chosen as controls in the age-assorted register. They were randomly assigned letters A and B. The age difference between a patient and her two controls never exceeded a few days. Identical questionnaires and prompting routines were used for patients and controls.
Control A was included in the study whenever possible. She was, however, considered ineligible if she had had a history of breast cancer (20 cases) or if she was dead (7 cases) at the time the questionnaire was sent. She was then replaced by Control B. This control was also invited to participate if the first eligible control did not respond.
In 940 of 1013 (92%) instances the first eligible control could be included. In 73 instances the alternative control was addressed. The reasons for exclusion are shown in Table II The possibility of considerable bias introduced by non-responders was analysed in detail in a previous study of similar design but with a higher non-response rate and such bias was found to be improbable.
Bias introduced by the fact that only one county within each region served as a sampling frame for the controls was also analysed. No significant differences (P > 0.05) were found with respect to the distribution of either parity or age at first birth between patients from different counties within any of the regions. This finding makes a difference in the reproductive variables between the background populations in the different counties highly unlikely.
Statistical methods.-The controls were collected by paired sampling, with an individual matching taking into account age, sex and region of residence. This sampling procedure was used for convenience and considered not to introduce any homogeneity within the pairs with respect to study factors. The pairing was therefore ignored in the analysis (Mantel & Haenzel, 1959; MacMahon & Pugh, 1970) and the relative risks were computed according to Miettinen (1972, 1976) . The trends in the estimates of standardized relative risks (SRR) were tested by the x2 test for linear trend and its analog after stratification (Mantel, 1963) . The homogeneity of the patient groups in the various counties with respect to parity and age at first birth was analysed with x2 and Kolmogorov-Smirnov tests. (Table III) . The influence of parity on the risk of breast cancer can be seen in Table IV . In the whole material (i.e. without subdivision into age groups) the relative risk diminished with increasing numbers of children, and this trend was highly significant (P < 0-00 1). Uniparous women showed a relative risk closely approaching that of nulliparous women (SRR = 0-94), and a significantly lower risk was found only for women with > 2 children (Table  VI) . When grouped together, women with 3 children or more showed a relative risk which differed highly significantly from that of nulliparous women (SRR = 0-59, P < 0-01). After subgrouping according to age, the test for trend suggested the influence of parity to be most pronounced after 60 years of age (Table IV) .
The distribution of patients and controls by age at first birth is shown for different age groups and for the whole material in Table V . The relative risk, calculated without respect to age at diagnosis, was somewhat lower for women with their first birth before the age of 35 years than for nulliparous women (Table V) . This Test for trend applied to both horizontal and vertical strata revealed P < 0 05 for trend with parity for the stratum age at first birth 35 + years. All others were non-significant.
The summary x2 for the total material with respect to trend with parity was 7-32 (P < 0.01) and to trend with age at first birth 2-15 (P> 0 05).
been real, or due to chance. It also seemed possible that this finding could have been caused by confounding due to a comparatively high parity in this group. The latter possibility was supported by the findings after stratification for parity (Table VI) . Trend analysis of the data in Table VI revealed no significant trend with age at first birth after stratification for parity (horizontal strata) but a P<0 05 trend with parity for the stratum age at first birth 35+ years (vertical stratum). The summary x2 for the total material was significant with respect to trend with parity (P<O001) but insignificant with respect to trend with age at first birth (P > 0.05).
DISCUSSION
In a previous case-control study comprising 179 breast-cancer patients, we analysed several factors related to the reproductive history . No single factor studied was found to have significant influence on the risk of breast cancer. This finding was surprising, and particularly unexpected for the two factors parity and age at first birth. Age at first birth has been frequently discussed during the last decade in connection with endocrine hypotheses (MacMahon et al., 1973 firmed by some recent authors in various parts of the world (Paymaster & Gangadharan, 1972; Salber et al., 1969; Shapiro et al., 1973; Soini, 1977; Thein-Hlaing & Thein-Maung-Myint, 1978) but negated by others (Sartwell et al., 1977; Sravraky & Emmons, 1974 Henderson et al. (1974) in a study with outpatients as controls, and also in a community-wide study by Lilienfeld et al. (1975) . Further support emerged from an analysis of women included in a large screening investigation in Greater New York (the HIP study) (Shapiro et al., 1973) and also from a screening project in Finland (Soini, 1977) as well as from a prospective study set up in Guernsey (Farewell et al., 1977) . With hospitalized patients as controls , Wynder et al. (1978) found in a large material a protective effect of early age at first birth. This was restricted, however, to pre-and peri-menopausal women. On the other hand, Stavraky & Emmons (1974) found the same influence in postmenopausal women only. One study in the U.S. (Sartwell et al., 1977) and one in Burma (Thein-Hlaing & Thein-Maung-Myint, 1978) showed no significant relationship.
In our material, the analysis of age at first birth as a risk factor did not disclose any clear-cut picture. The risk was lower for those who had first birth before the age of 35 years than for nulliparous women, but in women below 30 years of age at first birth the relative risk was the same in all age groups. Moreover, stratification indicated that the results might be confounded by parity. This finding is contradictory to that in the collaborative study (MacMahon et al., 1970a) where the association with parity could be fully explained by the correlation of this factor with the age at first birth. The alternative possibility, that parity and age at first birth act independently, was suggested by Soini (1977) and (for women with their first birth between 20 and 29 years) by Shapiro et al. (1973) .
We have to conclude that the evidence concerning epidemiological characteristics of breast cancer is contradictory. If parity and age at first birth are indeed risk factors, their influence is generally low, and in most studies, as well as in the present one, they give a relative risk that is less than 2-fold. It therefore seems clear that they cannot account for the large international differences in the incidence of breast cancer (MacMahon et al., 1973; Wynder et al., 1978) . Furthermore they cannot be used to define a target population which includes many new cases but is of manageable dimensions, thus enabling regular screening to be carried out for early diagnosis (Farewell et al., 1 977; Shapiro etatl., 1973) .
A question of major importance, then, is whether the relation is causal and can serve as a basis for aetiological hypotheses. We found no clear trend with age at first birth and a low degree of correlation, and observed that stratification for parity eliminated the decrease in relative risk for women with an early first birth. There is also a lack of uniform support from other studies. We therefore rather believe that age at first birth (and perhaps also parity) are associated with other factors of aetiological importance that are yet to be identified. This study was supported by Grant No. 1088-B78-02X from the Swedish Cancer Society.
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